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(54) mmo^m ^mmimmm^i:xs^(D9m:Hm 



(57) \mm\ 

fee 



<A) 




3 4 




t\z.xKi. mu^^m<D}imz^mm^mj&\^. mum 



flits =ar -Y y< iyi^i&Bm(Dmm\c±^mm^mf^-t ^ x^i 
im^mi 0] mummm^<xx/mm^mm±^^(Dmu 

^ixf">'^^'r^xs<^^*-r^ff5ftiii itB«£7>*a§^*: 

[ff^Jll 3] StJta«l^ie(7>±^{^^<FS^ff^^t-SX 

[fS^itii 1 4 1 ttjtam 1 (nm^mxt p s g ( p h o s p 

ho silicate z \ ^ ^ ^) t^hfl'O . ttffB 
H 2 (TDJ^IiiJKfi N SG (non-doped sill 
cate glass) t^hfXi^ni^^X 1 fSajco4^^ 

1 5 ] ftllSM 1 CO^^I^^I^ BPSG (boro 
— phospho s i 1 icateglass) ti^^ 
fS:'0 . ttfam2 COtliftfllJ^N SG (non-doped 
silicate glass) /.C ^ If^ig i i 

«WS (CMP) ^^f 9XSr-^6ff5|tiii iiB«gco^ 



^xs^. 

t . 

mmmf)^^.^^^^^x±mz.^t^^mmwm (cm 



[ff3ftjg2 6] ftjtar^i/f^^^y =T V;^^'^;^^ ^3 , StJlBT 
[ft j^til2 7 ] tfita:/^^^^f^v-y =i>;6^b/£ ^? , ftJlBT 

2 3fSifeco4^ig^$:fStt^S(DS^it;^ifeo 

[ff*ii3 2] mu^<v rm\t^<^>f)>^tj:^tn^m2 
[ff3^tii3 3 J ftjiB^-^' y riii-i^fti^-j^v^&^ibJ^csff^ 

1*2 3fBife(7)4^^#:fBtt^gco$^it:;^^£. 
[If 3^1^3 4] ftifB.'-^ y rS(^. f'^>'*5j:t/M>fb^^ 

m^^M3 5] mu^ -Y y^-y^ ^i&mm^tmti^ y^ ^i^f)- 
hfj:^n^m2 3t^m<D^mi^um:mw:(Dmmi:^mo 

[0 0 0 1 ] 

M (Metal Insulator Metal) M<D 
[0 0 0 2 ] 

Vi}tm(Dmm] i't^m^j:^mmmmm:X'h^u RAM 

^y^y^mm:mfy—-r—m (¥±bm) xh-^tz^^. ^ 
mwtmmm:(Dmm\:. • i^*^'(b(cf4^i.N. 4Mbik>f-tJ[^ 
mit:^^iy^m mmm) ^^^^nhi^y^m mm) 



[0 0 0 3] 5/>>M^-^/'^v^^li_bT^^}6^ 

^^^<i>"^^(&Bm^^-r^ sis (silicon i 

nsulator Silicon) MT'^oTto 

[0 0 0 4 ] ^^mmmmw:(D^i&y - \'^mmt i.xm 

-Y^<iy<^<DBf^:^'0\c^\^'^x. H 9 ~[l 1 2 ^#Bs ur 
flSjJi^SBg^ ti^S-B-T-^ ^3 . H 1 1 —Hi 2 l^v-y ^^^^ 

;^ h Lr(7)^/y ^v^^t;^ (313 N4 «) 

2 J: «:5Si3N4ii2:^oi;U^ 

h/i^-/L-3 ^a*^iZitpJ: 5{^?^^y v-y 
Oii^c7)^ffi{-, -'^ y 5 i:/.^ i il^^lM^T i 

^^>fi:f"^>' (TiN) (ommm^m^\^xib>^. v-y 

> O ^ -V V- S i6 CO 

[0 0 0 6 ] mz.. m 9 (B) \:L7T:-rx 0 (c, 7jf y v-y 

^^iMiTi/TiNg (fliiij^) ^mf^^^. mmm 

^:^v-i^ (w) m^^\^^\^mi\L^i^^::^Ti^ (WN) g 

[ 0 0 0 7 ] H 1 0 (A) {c;^t-cl: 5 (C. CMP 

chemica Imechanica 

1 polishing) ^fTo T g?{t^^ 6 ±^(7>W^ 

Tti^wNiis. i^x^v^^mmi ^m^\^xf)-h. mmm 

[0 0 0 8 ] ^(7)^. mo (B) ic^-TJ: ffi^ 



[0 0 0 9 ] y v^'M^^cojsifflicti^iii^sa 

^T, nil (A) \z.7^'tXo\z.. ±.?d,<Diy]) 

mmm<o};^mz.m^mmw:^ti^m-^tmm\z.. mm 

N4 S 2 ^?f^i5jcL, Cixboiiic^^'^;^ h/^— /^3^ 
v-y 3>'y^i/4 ^^^iS-r^c ^(?:»±S{c, iyU>ym 

[0010] m^. mw (B) {c^-Tct 5 5i^y 

Wx.li'T i ^fcf^T i XT i NS^?f^;*L. 

7 f^/^^ y v- y ^ v:/^ <t (7)#ffi(c:fcl^r. ?^ 
y v-y :=I>^T^^^l8o^Mt-^^^<^(7)J^/^r^^BSih-r6 

[0011] ^i/'^T. m 2 (A) J: 5 (C, CM 

f^^LT^ei^b. mt^rfl^l^'fl^me ^:ii:yf^>'^lcj: 

[0012] ^o^, m 2 (B) t^m 
mi tTMm.ms^^m't^^biz. ^m\z.T^2 03 

^ffi{c±^i^fiii 0 ^/^-5T i ^co^jlH^^?!^;* 
bT;«i^b, ±^^#10, ^^y^-y^i^mm^-^XXIS 
i3 N4 ii 2 0/N'^-:=iv^^fT5c^{cj: y)^ umj 

[0 0 13] ±l5co=^^§S5(75^-^>^^v'^J^;S:^fe{^J:i^ 
B^ir^, ^t-. DR AM;<^y iryKTDfStty-- K{c 

1^. ^-g-y-^^-fStHc-r^fca^J^J^yv^y 

^co^j^;^Kih-r^y^^(i. ^ijx-(iT i ^^i/M^T i X 
T i N^iiJil;5^b/.^6^< y r« (^j^:p;^ihii) 5^?f^j5jt 
-rSi^^ii>55^So bfc35^or, mio (b) 

12 (B) {C;^-rJ:5{c. iyV>'^mm<D\Km^f>^^m 



[0014] 
[0015] 

[0 0 16] :i^mm<o^mv^uw^m\t. »m\z.\^. m 

^ v- ^ mM^mnmit ^--y^ ;\^t-hf^^z.}i^ t 

[0 0 17] y 



[0 0 18] ^tbtc. Jitscog^^i^/^Jt-r^fc^^t), 
fi^(c/<y rg^?^/*-r5Xg^. ttjf5MP(7)ttijii^^ 

[0019] :^^m(D^mi^^mmm:<DMm::^mt. » 

m^m-^m.^^ti^^X'±m\::.^t^^mmwm (cm 
p) ^n^umxh^^t^^mt-r^o * 

[0020] ^^m<D^mwu'mmm:<7:>nm.iom\^. b 

^^'^n^j:mxh^z.t^m^t-r^o ^^p^o^^f* 
v^rf\^\ m^^'y ^-"mm^xm^^mQ^mii^jim 



[0 0 2 1 ] ^^m(D^mwtmmm:(Dmm:tmn. 

^^^#tai:-r6o ^^m<D^nwum 

G(phospho silicate glass) 
t^hfS:^ . fTlE||2(7)«lttJKl^N SG ( n o n - d o p 
ed silicate glass) 

:^mt. ^rM\c{-t. mllEmi cotl4*^f^B P SG (bo 

ro — phospho silicate glas 

s) t-^f^^. mm% 2 <Dm^m\^i^ SO i}-hf^^z,t 

tarn 2 <Dm>^mtm^ ^ n ^ ^ X'^m\z.it^mmmmm 
(CMP) ^^T^x^T'^^ - <^ ^4#ta^-r5o 

[ 0 0 2 3 ] ««t4K{C^tj-bttfc§BP(7)«j 
[ 0 0 2 4 ] ^T^c. _ht5cOg^^it;^-rSfca^>. 

^ h4^-/u±^cr)f}f5^««{C&§p^i^«j--5X^<i:. m 



[ 0 0 2 5 ] ±M<r>^^m(o^Mwm^mm:<D^^-^m 
m<D&.m\z.<D^^<^)rm^mj^-t^^tt'^x^^. rtt 

m-^mf^^rix\.^^fz^. mmmm^nm\^^j:ib^h^M 
m iT^Mm) ^mf^'r^z.t:^^x^ 

[0 0 2 6 ] 

^xn^(Dmi^:^m(omm<Dmm\z.-D\r^x. mm^^m 
i^xmrn-r^o 

mmmi) mi (a) n^mmmm(D^^mm^mM 
^1 (C3>'^^ h?^-/i-3^^^4j- bnr^j^ , ^^^^^ 

1 0;d^^^i*^nTi/^6o T^m® ScoilOM^ci^, ^< y r 

[0 0 2 7] i:f5(7:^;^^JS?^^co^m*iait^e 

co$;A3t::^^ife(col^rl^0^'r^o ^-f. Hi (b) {-:^-r 

^ly^ ^ h yi- 3 ^a^6iAt?J: 9{^> y v- y 

Vjg^Jf^^Lytm. iir^te.m^l±(7>7t^y v-y :=r>^ii 
^a::y^/<^^^^5V^{^CMP(C j: ^)I^^-r6o 

cfct). ^y v-y =r>':/^>/4;d^Jl?J«$;nSc ^-51.^^. 

y v-y n>'/i^)e>^^ (cr^/i-:7r^v^y ^ vii^ji^ 
;Dn^tc J: ^.^B^sfb^-^r t:> J:i\ ^^^^^ h4^ — 
/n^{c^^ij^^<^ Lrs^f^i2i.^n6 v-y ^M^^ 
^^Lr^^ttr-^nt^, ±iEco J: 5(^/-}^y v-y =^>r' 

[ 0 0 2 8 ] v-y >^^^'4^^S^t)i^^i^fc 
Sratta^l ^iJ;t{i'«j!EC VD^j^tCj: 19 v-y 

i^mYM. ( s i 3 N4 S) 2 ^?]0;^l(;-r So S i 3 N4 
m2\t. :r,y^l^>f:7. V yy^-mhX.xmm'fh. Si 

3 N4 ® 2 coiiiicm 1 (nmtm^o % \ (omYM^ 



^^(Dmrnt-r^c m2(Dm^tme' \tmi^m<tme 

6 {C y V^/l^ C^gg^^^-T'S PSG (phospho 
s i 1 icate glass) ^^IM^BPSG (b 

oro — phospho silicate glas 
s) ^m^\ B20K^'fbfll6' {CNSG (nondop 
ed natural silicate glas 

s) ^>ffii"^ixl^*J:i\ ^tz. %2(Dm'itm6' (nt^'^'O 

[0 0 3 0] m2 (A) (c^-Tcfc i^^^;^ h 

^1^. mA-it^Jits^-^ (R I E) M 

[0 0 3 1 ] 132 (B) {c^-TJ: %i(Dm 

[0 0 3 2 ] ^l^T. ^ 3 (A) {Z.TT^'TX 5 (C, mx.\-l 
m\Z.X V T i ctt/T i Ngco^im (UiT. T i X 
ISit biX/!iMPCOaiJ^-v<7:>T i / T i NS coJtfll^ESil: 

mm^ntzT i XT i N/ii^/-^ V rms t i^xmm-r 
nfcT i /T i NSi^. m2(om'fii/^6 ' ^T^m^s 

[ 0 0 3 3 ] T i / T i NlE^f^M:^. 6 5 O'C^J^O 
^MM. i?M(C{^RT A (rapid thermal 
annealing) ^ff oTtJ? y v- y :3 V:/^^4 

co^®<t T i v-y i^-Y K^^f^^Jt-T'So :i 

[0 0 3 4 ] ^ktC. H 3 (B) {C^-fct mi 



v-^m (wN/i) 8^jf?;S:i-6o w^/cj^wNii 8 o?!^ 

5ri:;6^T-^6c CCT*. (m 2 0®g-fbj^6 ' ) 

0±atCl^, T i /T i NSj5»^b?ttSS*S 7d^?i0^a$ 

[0 0 3 5 ] mz.. 114 (A) J: 5 . S 2 

mm^<^^'^< y Til 5 t^mr&^n.. mmz.n^mm<Dfs: 

l^v-y >'yS!/coT^^@8^^ff0/^^ix^e ?^1/^T. ^4 
[0 0 3 6 ] ^^l/M^. ±fB(7:>[l4 (A) *5 J: U« (B) 

itiyv=i>'m^tfm (^H^) ^^i^T^a^i^^, CMP 

itm^' tm^^n^t.x^m^y^^<y^^n^'^. m 

^W^Ttf^WNS 8 ^I^^L. v- y >'yM(7)T^^1^8 

m^tm (^H:^) ^i^^-r^c :l^{z.xk). m4 (b) 

[0 0 3 7 ] m2CO^'ft;^6' (7>|^^^CMPr*^T5^ 

T^m®<^ LT^v^;^^^^ (w) 

^n-:>xmim±m (^n;^) ^Mf^-r^. nkiz.. mi 
(A) {CTj^-f J: ^-Y^^iy^^mm^ t i^xm^i^ 

Ta2 Osil^ii^^-iirr^ei^b. Ta2 O5 m<D^J-'^ 
'm.m^i&Wi^'^^fzi!^. 5 0 0 — 6 0 0^:002*^1^ 

y J: ^5 T i ^O^MM^±^ll;tll 0 t br* 

0. =3e^x^:iyi$rjffe^^9 jej;^s i3 N4 il2^|^*-r 

So 

[0 0 3 8 ] ±m(D:;^mmmm<D^mm^inmw:<Djf^m 
ji'jM^ ^^ii CO 1/ ^ v- y ^ ---^ ^ ^^f^/ijtr- 

[0 0 3 9 ] {mmmm2) ;i^mmmm\z:i6\^^xn. > 
y >'ym(Dr^mm^mf^i-hrzi^(Dm\:.m<r>mo^m 



a^ssih-rso mmmmi{:i:is\f^xn. mz (a) t^.^ 
[0 0 4 0] iiXT\^. ^mmmm<D^^mwumms:(Dm 

me^mf^^^o iikiz.^ us (A) {ztt^^x^^z.^ u-v^ 
[0 0 4 1 ] ^om. mmmm kdms (a) ^-rum 

i /T i Nii^JF^i5fe-r6c T i /T i Niil^, mK.\t== 

^) {citai^n/-T i /T i Ngi^/^y 5 <t «:) , 

^^1^116 (TD^ffilCii^^tlTtT i /T i N®li^«^^ 
/.^^o ^SV^r. 6 5 O'CmScO^MJi (RTA) ^tt'/^ 

^/i; ^ v:/^:^^*4 (D^mtT i /i^^j^^^-tirrv'!; 

[0 04 2] 0 3 (B) lC;^-rX^^|^^{C. 

^^ilT'^p^T i / T i NiKc J;orMS^nTi/^^7t 
(A) :fcj:r/ (B) {C^-fX^M^ f^^ic LT, CMP^ 

[0 0 4 3 ] -^co^, US (B) {ZTjk-rj: 0 -w^f- 

^Ox.l^T a2 O5 ®^Jt8l^ii:T>5>b, 5 0 0-600 
''CCOO2 ^fcl^03 #ia^*T*r :=^— /U^ffl/'^T a2 O 

5 /i^T^^y-^J'm^^^c^fSM^iirSo l^l^T, mx.\t:^y^y 
^ y I? T i ^(D^mm^ kM%M \ 0 <h Lrit 



[0 0 4 4 ] immmms) me (a) it:^mmmm<D 

"9. ^ ^ h 7t:— 3 f^{c|^7K y y 3r ^-t/^ ^4 :e»5 

?i0j55<;^nTv^-5o /i^y v-y :=i>':7'^^'4co±^[3(c{^/<y 
rs 5 ^^UTv-y >'yM<^>T^m^8}&^^jijt^nr jo 

[0 0 4 5 ] m^. ±.m<D;^mMmm<D^mm^»Mm: 

<Dmi^:^m\z.-D\.^xm.m't^o t.-r. me (b) (ctj^-t 

.i^ y v-y z7 >'ii(7);ef>i:5 1:? {cr^/u:7r ^^v-y ='>'S^ff^ 
i5)oL. ^D^{c J: i9,1itB^B^k:^il-Tt:, ^^^^^ h^^^ — 

^^bri^mttr-^tti^. JitatTDj: 5(^^y v-y =I>'r- 
[0 0 4 6 ] y ^^'4 ;5^M^^iA^nfc 
iir^teiii^ 1 T i J:U^T i Nil (Jt^T. 
T i/T i N€) ^aS^-ti:. fe^S 5^J1^^S-r6o ^ 

;^ h y^^-mt LTv-y :=i>'^f[i^ (s i 3 N4 ii) 

f^-t^o m[:me\^iy])i^ymik<D^^^^iy'^m.m^m 

(Tymmt^^o mitme(D±m\z. m^tme tr^m^m 

mz^x^mm^h. -^rom. 6 5 ot:^^6of^^^, 
jlt^f^R TA^^f or /-K y v-y 3 v^^^'4 co^^.^^-^ 
y Z;! 5 COT i v- y K^jf^i^-r-So 

[ 0 0 4 7 ] mz.. m 7 (A) {c.T^-r J: o i^i^^ h 

m7 t Lxm^tme^xxfs i 3 N4 ii 2 



mK.\t^Jt^^^:t:^:i^^y^>^ (RiE) m:b' 

[0 0 4 8 ] m 7 (B) {ZTT^-rx 5 {c. m^tme 
(WN^) s^mf^-r^o w^tz\twNms(7:>mf^\^. 

tT^m>mumt<7y^j:t:^mjjit^n^. ^tz. m^tjme 
(^±m\at^mm7:^^m^^tix\.^^tzbb. m^tmet 

[ 0 0 4 9 ] m 8 (A) izTT^-rx 5 mmm 7 
i^^^ixSo ^^^r, ms (B) rwrn 

^^8^-7;x^ l.xmtme. Si3N4ii2'*5j:t/ 
[0 0 5 0 ] ±13(7)1118 (A) *3j;U5 (B) 

li'v-y (^m^) ^^^i^rs^iZh^. CMP 

J;»9. 118 (B) fc^-Tcfc 5/.c«^^?'^^. 

[ 0 0 5 1 ] ^^^jg 7 COf^^^CMPl^fT^^-^. ^-5 

^ Lr^>'^/;:^7=->' (W) TS^m 
<L;|5;§ihS (^H^) ^^{c. (a) 

ite;i:lll9 ^ LT«^'Jx.l^T a2 O5 S^*S8f $ -^T b . 

5oo~6oo''ccoo2 ^7tf^03 #ffl^^^^r^— /U 

^ft'/^Ta2 05 m<Dd —^m:m.^\^m^'^^. ^^^^ 

rii^m^i o*5j:o^:3f-^^-^v^:^lfea^9^f^^-r^r 
[0 0 5 2 ] ±fE(7)*^0^co|i:^?i0i^(7:)^3^i!zjitett|j^g 

mmmmM \z. \t^mm o ^ y > ^'ij ^ ^ z^^^m 

y r»{c^Ei-s=ae-y-->'v'^o^fiii^^y 



m y v-y cirv) <i:mil*tJpif<^cojSj^:;i-|5Sih^n 

[ 0 0 5 3 ] ±15(75*^ 0J(7)^ffl?i^t|(7>*^fz^|B«gg 

t^j:^. iyviy^mm,m<o^^^is^mx^^. 

[ 0 0 5 4 ] ^^m(D^mmEitmm:i^xxj'^(DMm:^ 

•Ys/hy^^A (Y2 O3) '^^'STO (SrTiOs) , 
BTO (BaTi03 ) ^^IM^BSTO ( B a i-x S 
rx T i O3 ) m<D-<uy:;^:tf ^ h b ^ 

[ 0 0 5 5 ] 

^^''■^^^:^^jffei^i^(7?y-^m?«*i;tj0}d^g&ih^ns. 

=5r-Yx^'v'^T^^-^^/^' y rm'^mm^^x\.^^t:i 

t(DK];^.^^^±\^tj:t^h. mmmmmz.^^i ^"^^m^ 

mi\ (A) \f;^mm<Dmmmmi\z.m^^^mwmi%. 
^^mcoiBtt/- vrnm^^'s^^^-rmmmxh ki . (b) 

(Dmitjcm^^-tm^mx^^^ 

im2] (A) *5j:u^ (b) I^^^B^ol^ife^^fJ 1 {c>f3^ 
^ 12 tt o ® 3^ it X m ^ ;^ ^® H r- 

[[13] (A) :^oj:o^ (B) \t:$:^m(Dmmmmi\:i<^. 

[1114] (A) ^XX^ (B) l^*^0JcoK2i^^l{c:{^ 

^ So 

[US] (A) li*:^e^(7)||Jfe?i^^2{C«Sif^#<2^fE« 



[116] (A) l^*:^iq(7:>^Jt^^l^3{ci^-5^^*Ifitt 
igg(7>I5«y- Kmil^^^^i-SrEHlr'^ . (B) 

[1117] (A) ^^xi (B) {^;^^0^(7:)^Jtm^3{ci^ 

[US] (A) *Dj:t>^ (B) {^;^^0^o^Jfem^3(ci^ 

So 

[1119] (A) joj:u^ (B) \^'^^%<n^MWW^:mm.<ry 



[^10] (A) J^t?^*<7)i*^i»^fstt^®oS;i3^::;br^^o 

Mitx^^^-ri^aniiiT-^i:?, (B) ^^^^^*(7>^3S[ft:fa 

[Hil] (A) *5J:U« (B) J^t^^co^^Sfrlfiliri^® 

o®3t;^fe(D®!iexs^;^-r©Tffiiir*fcs. 
[1112] (A) i^S^*o^«f$iBiir|^gol{iia:3^feo 

]Ki^X^I^7j^i-8frcSllT-^ . (B) \t^^^<D^m^W^ 
[??#6r>m0J] 

(S i3 N4 /i) , S'-'^V^:^ 4.., (,^y 

v-y ^» r?'^^'. 5"-/^y rm (t i / t i Nil) , 

m (Ti/TiN/i) . 8---T^mi^l (W^Ttf^WN 





[US] 



[114] 




